A 600 of 0.5-0.6, and induced with 1 mM IPTG at 18 °C overnight. The cells were harvested by centrifugation, frozen in liquid nitrogen and lysed with the addition of lysozyme, DNase I and PMSF to final concentrations of 0.1 mg/ml, 1 mg/ml and 0.5 mM, respectively. SaCoaA was purified to homogeneity by metal-affinity and gel filtration chromatograhies onto HiTrap Chelating HP and Superdex 75 columns (Amersham Pharmacia Biotech). The protein was concentrated to 20 mg/ml in 20 mM Tris HCl pH 8.0, 200 mM NaCl and 10 mM dithiolthreitol.
For large scale expression of PaCoaA, E. coli Rosetta(DE3)/pSC6 cells were grown at 37 °C in selective LB medium to an A 600 of 0.5-0.6, induced with 1 mM IPTG and grown at 37 °C for 3 hours. Cell pellets were re-suspended in 20 mM Tris-HCl pH 7.9 containing 0.5 M NaCl, 1 mM PMSF, 1 mg/ml DNase, and lysed by using a French press. PaCoaA was purified to homogeneity by metal-affinity and gel filtration chromatographies onto NTA-agarose (QIAGEN) and Superdex 200 26/60 (Amersham Biosciences) columns. The protein was concentrated to 20 mg/ml in 50 mM Tris-HCl pH 7.5, 1 mM DTT and 1 mM EDTA. All protein aliquots were flash-frozen in liquid nitrogen and stored at −80 °C. Selenomethionine-incorporated (Se-Met) proteins were produced via inhibition of the methionine metabolism pathway (Van Duyne et al., 1993; Doublie, 1997 ) and purified as above. Incorporation of SeMet was assayed using ion spray mass spectrometry.
Analytical Gel Filtration and Ultracentrifugation
PaCoaA was analyzed by analytical gel filtration chromatography using a Superdex 200 10/300 GL column equilibrated in 100 mM HEPES pH 7.5, 200 mM NaCl at 0.5 ml/min and calibrated with ferritin (440 kDa), catalase (232 kDa), aldolase (158 kDa), albumin (67 kDa), ovalbulin (43 kDa), chymotrypsinogen A (25 kDa) and ribonuclease A (13.7 kDa). Protein concentration was determined by the method of Bradford (Bradford, 1976 ) using γ-globulin as a standard.
Sedimentation velocity experiments were conducted at 50,000 rpm and 4 °C using a ProteomeLab XL-I analytical ultracentrifuge, equipped with both absorbance and interference optical detection systems, an eight-hole Beckman An-50 Ti rotor and cells containing sapphire windows and charcoal-filled Epon double-sector centerpieces (Beckman Coulter, Fullerton, CA). The sedimentation velocity profiles of the protein (500 µg/ml, 400 µl) were collected at 230 nm every 220 sec. The SEDNTERP program (Laue et al., 1992) was used to estimate the molecular weight and the partial specific volume. Data were modeled as a superposition of Lamm equation solutions, c(s), with the software SEDFIT 9.2 (available at www.analyticalultracentrifugation.com) (Schuck, 2000; Schuck et al., 2002) . The sedimentation coefficient distribution, c(s), was calculated with maximum entropy regularization, the molecular weight distribution, c(M), was calculated using the value determined from the c(s) distribution, and the f/f 0 value was determined from the c(s) analysis (Schuck et al., 2002) .
Enzymatic Assays and Kinetics
The pantothenate kinase activity of wild-type SaCoaA, human PanK2 and respective mutants was assayed as previously described (Leonardi et al., 2005; Rock et al., 2002; Rock et al., 2003) . The reaction mixtures were incubated at 37 °C for 10 minutes. The standard pantothenate kinase assay for PaCoaA contained 300 ng of enzyme, 100 mM HEPES pH 7.5, 45 µM D-[1-14 C]pantothenate, 250 µM ATP, 1 mM MgCl 2 , 60 mM NH 4 Cl or increasing concentrations of alternative monovalent cations, as indicated, and 0.1 mg/ml γ-globulin, in a total volume of 40 µl. After 30 min incubation at 37 °C, the reactions were stopped by the addition of a 10% acetic acid solution (4 µl) and the samples were analyzed as previously described (Ivey et al., 2004) . The kinetic parameters for ATP and pantothenate were obtained by nonlinear regression analysis of initial velocities using Prism 4 (GraphPad Software). The standard reaction mixtures contained 150 ng of PaCoaA and/or 60 mM KCl, as indicated, and were incubated for 10 min at 37°C. The 
ATP Binding Assay
The fluorescence emission of the ATP analog TNP-ATP (Molecular Probes) was measured at 25 °C on a FluoroLog spectrofluorimeter (Horiba Jobin Yvon) equipped with a circulating water bath. Samples were excited at 410 nm and the fluorescence recorded at 550 nm, with excitation and emission slits set at 3 and 5 nm, respectively. The binding of TNP-ATP to wild-type SaCoaA or mutants was detected by the increase in fluorescence in the presence of these proteins (Plesniak et al., 2002; Vanoye et al., 2002) . In particular, 1 µM of each protein in 1 ml of 100 mM Tris-HCl pH 7.5, 10 mM MgCl 2 , 5% glycerol was titrated with increasing concentrations of TNP-ATP from 16 nM to 8 µM. The samples were mixed for 30 sec before data acquisition. The signal of buffer and protein (if present) was recorded before the addition of TNP-ATP and subtracted as background. The data were also corrected for the volume dilution and for the background fluorescence of TNP-ATP, as estimated from titrations in the absence of protein. The enhancement in fluorescence upon protein binding (∆F) was fitted to the following equation (Plesniak et al., 2002) using GraphPad Prism 4.0 software:
where ∆F MAX is the change in fluorescence at infinite TNP-ATP concentration, L T is the total TNP-ATP concentration and E T is the total enzyme concentration. The increase in fluorescence ∆F was normalized to ∆F MAX and plotted vs the TNP-ATP concentration.
Expression of the Human PanK2 Mutants
The different mutants of PanK2 protein were expressed in HEK 293T cells cultured in Dulbecco's modified Eagle medium (DMEM) and 10% fetal calf serum (Atlanta Biologicals) following transfection with Fugene 6 according to the manufacturer's recommendation (Roche). Cells were collected 48 h after transfection, washed with phosphate-buffered saline and resuspended in lysis buffer (10 mM Tris-HCl pH 7.5, 1 mM EDTA, 10 mM NaF and 5 µg/ml of leupeptin). After incubation on ice for 1 h, cells were lysed by sonication. The lysate was centrifuged at 5,000 x g for 5 minutes at 4°C to remove the unbroken cells. The supernatant was mixed with an equal volume of saturated ammonium sulfate. After incubation on ice for 1 h, the protein precipitate was collected by centrifugation at 3,000 x g for 30 min. The precipitated protein was resuspended in lysis buffer without leupeptin and dialyzed against the same lysis buffer overnight at 4 °C. The dialyzed protein sample was stored in 50% glycerol at -20 °C. The expression levels of the PanK2 mutants were determined by quantitative western blots as described previously (Zhang et al., 2006) and their activities were normalized to the protein expression levels. (B) The activity of PaCoaA was assayed in the presence of 250 µM of the indicated nucleotides or deoxynucleotides using the standard assay conditions. The data are mean values from two determinations, and the error bars represent the standard error. Figure S3 . MIC of N5-Pan against the E. coli DV70 Strain Expressing PaCoaA and P. aeruginosa Strain PAO1 Expressing EcCoaA (A) The coaA(Ts) mutant strain E. coli DV70 was transformed with pRL006, a pBluescript II KS(+)-derived vector encoding PaCoaA ( ), pPJ161 encoding wild-type EcCoaA ( ) and pBluescript II KS(+) control vector ( ). The MIC of N5-Pan against the resultant strains was determined at 42 °C in 1% tryptone broth, as previously described (Leonardi et al., 2005) .
(B) P. aeruginosa strain PAO1 was transformed with pRL012 encoding EcCoaA ( ) or with the pUCP20 control vector ( ) and the MIC for N5-Pan was determined in 1% trypton both at 37 °C as previously described (Leonardi et al., 2005) . The type I pantothenate kinase activity in the lysates of P. aeruginosa strain PAO1/pRL012 and the control strain PAO1/pUCP20 was selectively measured using 158 µg protein incubated in 100 mM Tris-HCl pH 7.5 containing 45 µM D-[1- 
